Domain structure of vitronectin. Alignment of active sites.
The structure of vitronectin, an adhesive protein isolated from human plasma, was studied by chemical fragmentation. Partial cleavage of vitronectin with cyanogen bromide in 70% formic acid generated four main fragments with masses of 53,000, 43,000, 35,000, and 12,000 daltons arising from both the 75- and 65-kDa vitronectin polypeptides and a 10-kDa fragment arising only from the 75-kDa polypeptide. By varying the reaction conditions, four BrCN cleavage sites and one acid cleavage site could be identified. The latter site gave rise to 40-, 32-, and 26-kDa fragments. The order of these fragments within the vitronectin polypeptides was determined by comparison of the NH2-terminal sequences of the polypeptides and their fragments, by further cleavage of the largest fragments with BrCN or 70% formic acid, and by assaying for heparin-binding and cell-attachment activities. The NH2-terminal sequences of the intact vitronectin polypeptides are the same and identical to a 44-amino acid serum peptide called somatomedin B, indicating that vitronectin may be the precursor of somatomedin B. The cell-attachment site appears to be located within approximately 5 kDa of the NH2 terminus, but it is distinct from the somatomedin B domain. The heparin-binding site is contained in the 12-kDa fragment near the COOH terminus. This fragment was shown to bind to a chondroitin sulfate proteoglycan in addition to heparin. The NH2-terminal amino acid sequence of this glycosaminoglycan-binding fragment is remarkably rich in basic amino acids. The NH2-terminal sequences of this and the other vitronectin fragments showed no homology with the amino acid sequence of the heparin-binding domain of fibronectin or other known sequences from fibronectin. These results show that the biological activities of vitronectin are located in distinct parts of both of the vitronectin polypeptides, which appear to be identical except for the presence of an additional 10-kDa fragment near or at the COOH terminus of the 75-kDa polypeptide.